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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dry type toner that hardly causes the wear of a 
member of an image forming device and maintains a stable image quality over a long period of 
time. 

SOLUTION: The tener consists at least of a binding resin, toner particles containing wax, and 
inorganic particulates sticking on the surfaces of the toner particles, and has >0.970 mean 
circularity and the ratio (Y/X) of the amount of an organic volatile component (Y) at 150° C to 
the amount of organic volatile component (X) at 100° C is >1.5, wherein X being <200 ppm and 
Y being 10 to 400 ppm. The amounts X and Y are determined by an organic volatile component 
analysis. 
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# «k £ 5> fc T IE it (II) ^ ^ r ± 5 W * S *b ^ ^ © n » « © « ft Sr ^*fit ^ * ( 
m ) T' Bfc L fc {it £- *F *S) R )g (am) t^itS. 

[0 0 2 6] 

R^*(ai)=L 0 /L (I) 20 

[ 0 0 2 7 ] 

( 5£ f> , L 0 «:*S;S:h^-|S^«i:|BlliS«JEaS:tonfl5fflHftSr*L, L ii f£ it h 

[0 0 2 8 ] 
[* 1 ] 

(am) =J]aj/ra (II) 

1=1 ■ 

[0 0 2 9 ] 

* fc ^e-KRff^Stii, 0. 4 o a> £> 1 . ooitoRli^> 0. 4 0 0 ^10. 4 30 
1 0 * ffi s 0. 4 1 0 Eli 0 . 4 2 0 *1, - 0. 9 9 0 $X ± 1 . Q 0 0*fl9Rtfl. 0 

0 0 (O *P < 0 . 0 1SC6 1 # Si] L , »J3eLfc#tt^©n*«***t-e*t#»WttHJc:W 

[ 0 0 3 0 ] 

W . *^P^tffl^5iJ^it-Cfe5 TFPIA-lOOOj , &*&^<^R^S£jrfcH& 
, ?iSP3f S^SfflCStot, *#b*l/cRI«IUot, R 0 . 4 0-1. 

0 0«:6l#«Ufc*5;*fc5H*, »«/S©t^«t«SS:ffi^t¥»"njK«o||[|llSr1T 

[ 0 0 3'1 ] 

ffiij ^ ^ MI t b T tt , fi* T tf> il 9 ~C & 5 o 
[ 0 0 3 2 ] 

ffi fS tt ffl *5J 0 . lmg^g»Lt^5*l OmU:, Ft-fi.5mg^tHt»S 

fS^i^ffiju. ^ & (20kHz. sow) «r # At m \C 5 # m M £t L , 5 0 

0 0-2^ffl/^ l Ht, fltjfE^iHtciJ; <9ffl«J^<£rtrv^. 3 /i m»±(7)Rffi3S^Sf » 
^¥»R»«Xtf*- KP)»« Sr#»S. 50 
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[ 0 0 3 3 ] 

W*<r>m-k 1 . 0 0 0 £ * L , h-J- — W*aH»«*s«J|«fc*5«ifS|c«&n»«tt/h**«[t 
45 , 

[ 0 0 3 4 ] 

#38 K *3 v> T , b-?--cDip*&Rj££££0. 9 7 0 HiJ:t5iftHttt, iW J£ L 88 

n-&s(ci *) mm b 1- mm-r z>t>m. * tfttt^igts^twiiiigiisui 

*M^*4fe#^ *»U-C#»0> h 1 ^ — *r«JSi-**jSfe'5eif****ffi-C 10 

it fife pT ffi "C fe 5 o 
[ 0 0 3 5 ] 

co, #b*Lfch:T-rottg#*i*«JK<fc ^. lb * , # tic fi iifc 14 , t«© h 

^ # t *m w m m # m t& m <o ft a *> si **?t i- m -r z> n & *» $» jg & m 

a* « $6 -x? « tt -ft: U ^ i" ^ „ 4 „ «&^h-^-ro¥^^S.t>*«^^*Q.aicJ;5Siit^ffiT?f4 
, ¥ *& R ^ ffi £ 0 . 9 7 0 KJ:it5:!:tti}f U**T?tt4<. * ^ ft ft S K # * * 

[ 0 0 3 6 ] 20 
[ 0 0 3 7 ] 

* fc , *«floht-l: flttt ^tei**£^&^#£*1&teh^-i-r54§-g-l£f4. 

ffi *s m ?k it ft a ^ tifc«tttft«s^ ^ b-r-mn t l t ^ ^ tit£ , -h-*- — tt^acEK:* 
« itt k «m SHt # *fc ^ a* s a l t <^ & t$ & -ft; « & ^y- a* h-^-^T-rt^ici^'a^^H 

«'7-f/UA^if©ljn^S«!iSfii9JSn5i:l^^-C , b, M ft M & i£ 14 # 1- * « ft CI ig 
ife "C fc 5 „ 

[ 0 0 3 8 ] 30 

<o m Sfi.s « a* i 5 o ic k *j »* a u fc h^^>-m»w^r«#^fi)c^* ( 

Y) i , h^-<^iPf||i?a«^ioo 0 C1ci^1t-5h^-Kfl:^S*tUfc'h^^>^^cDW 
«S 3f 38 fi£ # S (X) t ©tt ( Y / X ) 25 1 . 5^±"Cfoi9, 10 v tiaX#2 O 0 p pm 

8 T -c D , Mr fa y a* 1 o~4 o o P P mti)5:l:*iStfc5 t 

[ 0 0 3 9 ] 

^^-^Siit, hi- — z&mm&'p^MA^x- fem. st, - « b# pa ap f» u.-r & km. 

*l FpH £ ¥ «r ft fig 1- L & , SiBflS^l^w^i+B^^^^Sr^^^a^hj/^^lcffiAL, «r 
W^-W^r&t Lt, h^-iSr!^^(-)§ft?LT^^^ n ■<?■ h ^ 7 7 t LSI t 5 *S «s 

[ 0 0 4 0 ] 

*ftw<o b -r - 14 t it ie -r s ®J * # t- *5 ^ t . h> — o *p ^ ?a m * s 1 5 0 t ic *j it 
5ht-fi^i!PtLfch^iyi»osiff^«»t (y) h - n to m ta ffi » 

1 0 0 tCfcltS h t-f ii^Sit Lfc h^xy^g© f t«#^sJc»i (X) (Dtb (Y 
/X) # 1 . 5 81, ifSL<14 2iy.±, ^filCffS L< IJ3«±T$,5„ 
[ 0 0 4 1 ] 50 
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to * T tt . h^-Jgttd^JB-CSjS^fcAKlh^-ltt^i: h - # « tt 'i" S SU *f i: # * 
*ffl*:frL-C— j£fc*'f'LT8SttLTL*?fcii>» S? ffi Id 8$ SMb « *& 8 fcU * L, X ^ 

*at ^ b a* 5> <t? a- ss m <o m m * s # v> ht-iii'pt t/id , # » & 7° y > b r <> v u gss 
(cdfecT< z Kmmnmmn . ^ i- — nimf&m&& 1 o o °c k *j it 5 h t-i t ^s$i 

Ufchyuai>lfti|[©*«»36j«»4 (X) i *l M # fc 9 > * <z> & » # « if fl- 8*3! ** iS ft 
U -f < > (om&h&m & ti Z> ^ t tfW b1>* t t£ tzo * fc — % T- , ^«B#(d*5^r. 

^ejf^ft»-Cfct). ft ^ ^ ft X £ « T* # 5 W T* # * L ^ i: m ;t 5 , # 3S W # e> 

co & w »ct 9 f - co *p ?a a* i 5 o *c »c *5 n z h -)--«& * mm t ufc h/u^'vms 

[ 0 0 4 2] 

o r , h - co Ap ?a ffi i o 0 t; }c 5 h^-Kflr^S^t L it h As^ls»9L<Dm 

mw&i&ftm~ ( x ) » as «■ © % « t ^ 5 a a a> ?> tt ^ * a* » * u < , h - <o m m ?a 

« 1 5 0 t *3 5 h^-WftSr&SSi: b/c S/u^V&gLro*«S»$g/£#ft ( Y ) ti £ # 20 
tt co ft jfe P, # i> as #p £ l/V^tf x., **W*ttiiibo«»l(!:o^t»WS:*iafc 
^= , h ^- — CO ap S & a* 1 5 0 c C(-*ilt5 h t-f l^Sft L fc h;ny«Si©^i 
# 31 fi£ # ft (Y) t , h - co AP ta « a* i o 0 < C(d*J(t^ Lfc h A* 

^v^ffco^-^P^fiK^-a: (X) i co It ( Y / X ) # 1 .. 5H±t?fc5ii!)S^a-?fe5 

[ 0 0 4 3] 

- co flp i& ?a « 1 0 0 *C K *i »t * bfc h^^>m»co^«liS^fi)c^fic 

(X) 11 2 0 0 p pm&lTT-fe5r i*S^i?Pi©llK±, n# (Ornnm Jt<OWL&1>> <b & 

5 -C fo t) » h - <Z> JP ?a « # 1 5 0 °C d *5 5 h-^-Kffl;SrS^t bfc h^xyjftfo 30 

^si^^fijc^-a (y) to^ni, ^ vwi i*^*tt t & s t> co co , *>.?> — mm &.± 
k % <o $h m i*mn h t k v . * fc , fo*9#-r#*5i: h^-cow«tt^rassr^cfc>? 

, ^«fS*>P>C0*^C0llH«!:'b^(5#5C0-C, ^cofl; (Y) tt h;H>ttf LT 1 0~ 
4 0 0 p p m©litfc5 : t ?l > 2 0~2 0 0 p p m # » * L V $5 ffl "C 

[ 0 0 4 4] 

*5l9!co h — f"i , h-^-coiPHfttaS* 5 1 5 0°C(i*3(t5 ht-f i^S$i L fc hyi-^ 
>-&3fco*r«£l?3Sfi£#ffi:(Y) t » h^-co^PiftraS*sioo <, C{c:*5Ct5)h^-Kfi** 
*i:Lfch/i-^>^fltco^r^i?%^^ffl: (x) t co Jt ( Y / x ) ^l. 5 fit ± ~e & 9 » JL 
O n MI5X7)5 200ppmiy.T-C*>9, iSY*! 1 0~4 0 O p p mffc5 ; i/JS^if 40 
foS^s, r.tv(4^A>' < c^r)S(-J;9il^^r^-t 5 fo5 < , 0iJx.«a^h^-coiaigcoa-g-(c«, 

&-£r*ki$<Dmmic£vm&*rST-. ^^xrA-ft k , a .3- w a * ^ o ?j # s & i@ 

9 h ^--^ coffin S: SSSE-f 2> t ^ 5 ^i*^. W^/i^te^Sffl-C**. 

[ 0 0 4 5 ] 

f&K ^ y h^-60*-^»|g^^fl:co3£fi«4^TcoJ;5t-LTffl^-r^ 

6 £ v N „ 

[0046] 50 



(11) 



JP 2004-21 126 A 2004. 1. 22 



^2/ K^^-^ffl/wr^i (mm 2 2 m \ ) lat-aoomg^it^L, ^ y v — 

ff*:/*A*>fc|?»t"S*«i^#/*#*?* ^7 >^ I^O^t 11 h t-«^7-^ 

^L3l<o ht-Si>ili: Lfc h^y||i^#|S8S»iit /< r <o f 

C h;uxy©*t»|f Lfcfc^SrftjS (WitfO. 1 n 1 , 0. 5 ju 1 , 1. O n 1 ) » 

ffli, h - * > ^ /i- m it * ft ft ? m \z. t is ft w « # -te x * n f ni^$rff^o , 

[ 0 0 4 7 ] 

< a as « > 

-^5/ Y*s< — ^-V-^zfy — : HEWLETT PACKARD 76 94 

t-/yiS : i o otstfi 5 or 

tJ- ^ ^ )\s M m ffl : 6 Oft 

/l/ — 17" ( N i ) :1ml 
: 1 7 0 

h^^^^T-^-fV IS : 1 9 0 X: 

M'f£ m m : 0 . 5 0 ft 20 
LOOPFILLTIME:0.01ft 
LOOP EQ TIME:0. 05ft 
INJECT T I M E : 1 . OOft 

* -V y T — # * : He 

GC : HEWLETT PACKARD 6890GC ( #fc fcU 38 : FID) 

$3 7 J\ : H P — 1 (rtlO. 25MmX30m) 

^r^yr-^^:He 

* - :/ V : 3 5tt2 0 ft * — K , 2 0t/ftt 3 0 0 °C £ T* #?- M 2 0 ft * — /U K . 

I N J : 3 0 0 *C 30 
D E T : 3 2 0 *C 

*7 I) y b Is X . h^l/y Vt- (20ps i) * — K 

[ 0 0 4 8 ] 

<d b ~) — w: , bi- — & + (D&micmmwffift&&TzbT-^&v.mmfflLffitt^ 

o Ht-ltf fei^^f *fti: LTtttS^, FUlf/f feii ITltti 

»j*»«o»»«>«#6^M*x*>*D^i-^. 40 
[ 0 0 4 9] 

re-? b +-n*<ommiz^m&&mfc&w&mm#)fcft&L,x ^ ft ^ t rt , #]*«««= 

ift^Sf Sr^f t5Itt ht-^i^, Saii-5X^5tm^-ft)tft*f^J:«9ffl'J^$ttS 
h^-3te^<0*BB^#ft+S«*5£*fo*** (A) K^^S^tE*^^** (B) it 

(B/A) # * 0. 0 0 l*itfe5«ffi^^5. 

[ 0 0 5 0] 

r <b ri* # £ L < v ^ <D tc IrC m ffi <D V — ? -V- h t ftSlttKftftfi^ ^Bffl L 

T ^*ft i^w H J ^5tfc5 0 * b ic li — ffi^^ffilcattK-fbatt^^Bffi 
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i ''iotiix^tv^, L L * & h , ± 5£ <£> £d £ ( B / A ) «!0. 0 0 1*ffi-efcS, BP 

mnkWiikmn*& h -st^^B khicw k «a t A/ asm u r ^ h — sr'js 

otisr tiSsfffit&S, (B/A) £ 0 . 000 5*^t-r^li, SS ® j? & 

[ 0 0 5 1] 

fcfffti-SKSllTcSRW&^a (A) fc*t-t-$tt5c*©-£#* (B) WJt (B/A) \t . E 
SCA (Xj»#**-#ft#*f.) fcJ:!l*ffia*»llr4:ffVlfflt5:iiit#S. 10 
[0 0 5 2] 

* |§ 93 K *5 It 5 . E S C A CD m ® R XI M 5t 0k W fi . TIBroii-U-CfcS. 

: PH I IfcM 1 6 0 0 X^m^3teSe 
: Xi&ilg MgKa (4 0 0W) 
#ftfK« 8 0 0ym* 

[ 0 0 5 3] 

%kwfc7-m&*&m-tz> < , 20 

[0 0 5 4 ] 

Hk #SlJ£f4*ffiK:tt*LT^Sfc«IK»#«:B**Lfc h — *fc ^ K o T # *r «: *T 5 
„ * ^ W ^ f4 , ht-^^ y/;uf;u7;i'3-;^© ht-S^ «ri»L4v^ltl:A 

«S«»j:*sv^-C'b,IPI«fcjB!J*t?#*. 
[ 0 0 5 5] 

, t^^N K ? ^ * << h, 7 ^ 7 << M£<£>B*tt8Mtgfe* => b , = y fr As 30 

Sfo4I*v*tt::tv&©6IRir;v5- 3/^1- m. &k ^ ^ ~> V J* . ffi 

IS, T V ^ * :/ , t!) !1 * * , * KS # A* £ A , V # V , t,ky, 

[0 0 5 6 ] 

i tt lb <£> T- t> < !) V , =i h N ^y^/u, $ft , ^ ^ V r> A , >- # > s 7/K = D 

A, &mte k°<D7bm%'£/uX-i> «fc E3 H SMC , y -SMIS«*©«ttlMI: 

•ft #c f* , •=& — ^ 0! £g # 5 ~ 7 CD t> K> # * b ^ , 
[0 0 5 7 ] 

Stttfb«6f OJg^tt LTIi> 8 M # , 6 ffi # , # » % £HK . » Ji" # fc if # *> 5 # , 8 40 

^VNofcfltttlfcftitttt^-wJiJiRttSEM (3£3£§!!®^-IS^$l) 4i?i:J:oTlBt5: 

[ 0 0 5 8] . 

* 7t , #«CTKJ3tt3«tt&Yb«ffi^<£>fi^4#14i UTtt.-B* 7-9 5. 8 k A / m T T- 
fSftHtiS 1 0~ 2 0 0 Am 2 /k g< SSIfi! l~l00Ara 2 /k g> fct & f} t>* 1 
~3 0 kA/mT-fc-StW^W* L < ffl 1^ P> *X 3 . 

[ 0 0 5 9] 

*^WJd*3i-'T»tt^-[b^iia j ?-w««'Rft^tt, fifidHK^ft rv smp - i - i oj ( m 

|?XH6tt«) Srffll^Tk 2 5t©^fil:tj1-Slii 7 9 6 k A/m-eiinsti^sia 9 50 
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[ 0 0 6 0] 

f^S^i: LTIiO. 0 1 ~ 1 . 0/im^s»^L<, $t.fC»*L-<l*0. 0 5 
~ 0 . 5 iimitffSl,^. #«f«li[fi^O. 0 ldm**©!*. JRfi«OftT#«f 

«*#»<fc5fc*, # ft tt *« M it -T 5 ffl fa t 5 „ - # , #l. 0 M m £ 

ig x T L £ 5 i . -«Of fi«ilSI«fcJ|ft*jJ5^fit5 J: 5K4 5. iDit, *Mc /h ffi 

[0 0 6 1] 

«, em®? <t mm. =f-<Dto.ffiw-mnL&K.. tem (mMmm + mmm) *m^xmfe-e% s 

o * # W 1- I* , ffiiJ^I-Sh^-cD^ffcif^TVu^TEMT-tiffiL, 1 0 01©1 

[0 0 6 2 ] 

#&^£ + #f:: it & , t& ft 4 OtrofBSttt* 2 BM®4b£iir#lbftJteHfci&£ 

? ft 5 . 
[ 0 0 6 3 ] 

tt»ft«tt ; ?-©«t : ?-*ffiS:«l7k'ffci-5B, * ^ # *> T? , Bttift*H^t-R8iii 
MS^-ffitt^ffifT'^^toSi-S^ritJ; t> <t> , « SNfc; * «c ^ Pldb © — # ± c m < < , 

*.izm*ittem\z£%m*kmit&&Tffl<owm&L¥£ftm&mz. m it wt it » nutans — 
iik$L7-<DViM-?mw$&m£ ft 5 . 

[ 0 0 6 4 ] 

Stft<, & fc , rft*T'^.^4 , -rtt«tt^'fb^&^p]±/5s-&-b-^-l-<r. & ft M 

T'Jj 5, 
[ 0 0 6 5 ] 

*^p^^ffl^-5at4^^b^&^ro3Sffi*aaic:*5^r^ffi-t?t5^5'7 p y > ^ #J <t u», 
0>J *. , > 7 v # y 7* y v ^ #J , f^.y^^iJy^SillA^iftfiS. J; 9 » * U < ffl 
1^ e> ft 5 » »a 7^ # y ^ y ^ ^ #J "C *> •? , -fta; (1) -eglSftS'b^-^fcS, 

[ 0 0 6 6 ] 

R m s i Y n ( 1 ) 

S , ^ y -> KtVj, y**y/i'S©*n#£Hb**S«:*L, ntel~3<£>^*k£^i-„ 
fc fc* L- , m + n = 4 T* fc 5 „ ] 
[ 0 0 6 7] 

_h IB — j& it (1) ■C*Jil,5v'7yAy7'!) y^ii LTIi> #J ;i > If = /H- y ^ h 
's*/ 7 V * tT =. /u- h y h df -> -> 7 > s y - * ? $ y jv ir 3r is 7* a f jv v y t h 3f -> > 7 

> , t'-;H-!J7th*v'v'7y l >^/uhy^h^^v-7V N p< ^ /U h y 31 h 3- > f 7 

> » I'V/f'/H-U h*->->7V 1 ■^^f/i'v 5 ^ l-*->->7>, v'^ 

7 > , H)^f/M h^fW^, t Ko + ->7'ei tf^ h !/ ^ h*->v'7^, 7x = yu h 
y> h 3r f 7 V , n - # t f •> ^ h !J ^ h*->i'5 n -t^ ^ f iz/l' h !) > h^r 
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[ 0 0 6 8 ] 

*Mc, Tfe-j&5t (2) -cs s iis 7;^;i/ h y a ^ v 5 y * ^ ^ y tttffl 

[ 0 0 6 9 ] 

C p H 2p + 1 -Si-(OC q H 2q + 1 ) 3 (2) 
[ xt * , ptt2^2 OCilktSL, q II 1 ~ 3 tOSS^r^f] 
[ 0 0 7 0] 

» -ft « M £ ft 5 o 

[ 0 0 7 1 ] 

< < ft 5 0 ^t(^)p^2-2 0^)if ( J: 5 » * U < tt , 3 ~ l 5 <£> ^ i£ ) S: 

* L > q ^ l ~ 3 ( J: *) ft% L < , l * fc 2 «E » ) S:/7t7;v^r/u h y 

[ 0 0 7 2 ] 

^O^Itfl, IttSftftS^ 1 0 OStSC^LT, 0. 0 5~2 0«ftgf5. # £ L < 20. 
tt 0 . l~10KftlP|5i:i-5O^ftVN 0 
[ 0 0 7 3 ] 

**Wfc*5V^T TtK^^^J ill, *Sr±B«»t ITI>5I#-Cfc5. A W » f4 > tK 
lt*t<Ot)<o, *^^ft<30#ffiett»JS:aS*PLfct^, >Mc p H IB Si 5« S: 85 *P 

[ 0 0 7 4 ] 

* ffi fS 3W "t Ltlt # y - ;U 7 ;U 3 — JU CD $Q 1* / Is 4 * > 7k IP- ffi fi 14 #J ^ » * L ^ 0 
fffigffiill, *1 O Of taSI^LTO. l-5lt3i»t^)^^6^ 0 pHS«»] 

i: L T H: , -tf[ j» co £o * *g ffi *s $ f f b ft 5 o tJlSfflt utli, ^ * y - ^ « » m tf h ft 
, *fC*tLT0- 5 0 0 %Si)OSftTt 30 
[ 0 0 7 5 ] 

T , «ttlMtfttt*a**»«#4'-C, - #c ^ fc: ft 5 «fc 5 K % 9t \z. ft o <D a* 

J: v> 0 

[ 0 0 7 6 ] 

ffi ds - » * -fk «k a $ tt r ^ s /cc^ % i*^-fflroit»Hti^fc»*, h -r - tt 

*c i£ ^ fi ht-^M#b^5„ 

[ 0 0 7 7 ] 

±»©* *y^y y^M^SBftl^ttfcittltftfttt^Srffl^Sr t l:i 9, R » tf # 0 
. 9 7 0 ^ ± , £ K fcfc *r — K R ® ft # 0 . 9 9 ^ ± T? , E S C A (: J; ^) it ^ Ft 

— <omm\^ftfeir %m.M7tM<D<s^& (a) m**-*-'* « ?e * <o * a (b) <o it (b/a 
) a* o . o o 1 mm t ^ ? m& t t — & & z ^ t & t & v * ^<Dbi--&&ftw<Dm 

1&J&!$-Jjfe-?m ^ 5 t WW«<0 3££Mfca s «rt-C# 3 e SbCf^ (B/A) S: O ; 000 
[ 0 0 7 8 ] 

*«PJlcffle>tL^Btt»ft»8[ftt, iBftttlii OOStaicSUt, io-200«ffl 50 
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Siffl^s: t« s »* l^. ^ bl^S K Ii2 0~1 8 OSi«f^ffl^5:H!g^. 
10HiiSli*^^fiH^--ro*fe^)* s 3:b<, *7 , y<D«i3iiJ'bffi^-Cfo5o — * > 200 
HagRSriS^Si:, h - & «f # ^ tf> ± Z> {* # ^» # 3S * 9 5, & 14 # i& T L (5 , f@ 

* cd h^-;e^^coat4^^^«E J ?-«o*9-/j:^SS:AS|aL< 4 5 fc' It t 4 < , 3fc * # T 

[ 0 0 7 9 ] 

ic & m ~*i ffi * &w t v x i* , & %\ (o & n r v mn & m <b H z> o rn^otfe^ii, * 

£0«fe?PJco^iP*(i, gSilll 0 OftaiCMLT 1 ~ 2 OfCfig&Srffll^S;: 10 

5 £ t » *> £ . 
[ 0 0 8 0 ] 

M&mikm®.*&.?\-<D%&m k L.X , s^n^^Sfe**/***, # — # V y 7 * 

* * if CO ffi , T K * -T -> T V * fe ^PJ , -tf V * * M R Xt 4 = n - * *J # * If & *t 5 

o 

[ 0 0 8 1 ] 

\ ***»K-*ft**»* s *u»"C**. JtrttWfctt* c. i. tr ^ * v h 1 , 7 

, 15. 1 5:1 , 15:2, 15:3, 15:4, 60, 62, 6 6 # Sf ig fc: ?lj 20 

[ 0 0 8 2 ] 

Jl5o C . I. hr°^^^h^mn-i2, 13, 14, 15, 17, 62, 

74, 83, 93, 94, 95, 109, 110, 111, 128, 129, 147, 1 

6 8,1 8 Of ^saCffi^btlSo 
[ 0 0 8 3 ] 

H > 9 m n t L X tt , * -fr r ✓ ft * 4fc . ^ir Klf no trp-;uft**, T v * 9 * / 

^, y k v it & m . &mmn ^ - * fc-&yo , -r y y — a- it m . x ^ * y y n 30 

Wb -fr , >> v> =* it & «o . -<y i^yft^«j^^ffl^f)tL6o * flc » *c , c . 1 . 

tT ^ * > h V y K 2 , 3, 5, 6, 7, 23, 48;2, 48;3, 48;4, 57;1 
, 8 1 ; 1 , 144, 146, 166, 169, 177, 184, 185, 20 2, 20 
6, 220, 22 1, 2 5 4 ##tffS 
[ 0 0 8 4 ] 

ft, rhbot ft»tt, ieatt^-fbfttt^tnaiij:, *wa*»iiJMb»«3ftfcfcs>*:jir 

ffS^c^i^aits: <b nl fig f fo 3 o 

[ 0 0 8 5 ] 40 

£ ft 5 ^ , — «l «: # »f ft tf . uy-7^ y yu^l^tf, *y x^r^WJI, ^ *K * 

> W jji « a* ^ & ft 5 o 

[ 0 0 8 6 ] | 

±IH«S«P«J!B«0#7^te»^a* (Tg) fi, 5 0 - 7 OtffcSr't^ff* L< , 50 

[0 0 8 7] 

fcH«i:fflSt5:HS"Cf 5. HP *b , # ? * m & a IS ( T g ) , - =^r > ^ /u t - tt 

iOD S C - 7 Srffl^T, TASTMD34 18-8J |C ^ C X 9 o 3£®#ttt}£fl<£>fM.fic 50 
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5 o ffl ^ * v 7" A ^ T A ^ ^ * ^ fit > £r m v> , MM KUc&'O Sr -fc s> b L , # ffl jfi 
[ 0 0 8 8] 

ft^O*»»&J|JHfc^4feas##Lfc^r £ # # * L^fcft, I^ftCJ: 9 # 38 W tf> h 1- - 

ift^!7y^Jtfffe»J^'>i< £fc**r*S^te»riitt*m*1-a;:£fcJ:9ft5 
:i#tS5. r <7)Bffiffli?# si^ttltftt ttit, ;* ^ u > , r ^ y ^ » t< ^ . 

f A , T 9 l);u§n-^^fyu, 7^ !)^» Kri^^, 7^ !) 2 - xf yu^Jf- 
T^y/W^^xTy/l-, 7^ JJyUK2 - ^ D/l/xf 7H^»7i=^?(D7^ Jl/l' 
yum. * 9 2 y ^8 > A , ^ U^Sxf ^^y^n-^D t';K 

^^^.y^8n-^f;v, ^^^y/u^^y^^A, y^»n-t^f 
y^8Kf'>/K ^^y^i2-xf;^^^;^ y;i/8^77y;K >^^y 

A 7 ^ - jv , ^ y /uf^^f ;U7 ; y x^/v, ^ ^ ^ y yi/B^xf ;u'7 ^ ;u 

so^?^ yMx7f^st^itw7^ y o = y h yyu, r ^ y a 

[ 0 0 8 9 ] 20. 

£ fc , * » W *5 VV-C H: , h - CD *P m & « i 5 0 r T^O h - K * S: X *f§ t L fc h A 
^v&|J<7);^®38/$#ffl;(Y) fc , ht-^iilS^ 1 0 OtTO ht-Ii^S$ 
t Lfc h;i^xyi|[(Dtijf?§fi!c^i (x) <£> Jfc (Y/X) Sri. 5 _h «t U , J. o s 
X £ 2 0 0 p pmJt^T. Y £ 1 0-4 0 0 p p m t f ^ ^ C , ^SCJj flfefl^^ 
# » ( « X. tf ifi m it V ✓ A CO # « kC X !)tU$Sf 8^ t - Zf 7- J\s — * * - 2 

thy ^A-^TK^'fL^hy !)A/^t7;^ytti:t5:tiaD, ^«?^-e&^>^AxK 30 

[ 0 0 9 0 ] 

, #a*l!i4 0-1 1 ot, J: l< (i4 5-9 otCSSSt'-^^tt^ : 

[ 0 0 9 1 ] 

e¥#il:6?$tifc Hft • E^«(Dx^;w*-^i; 9 te * » ± ^ S » 

Six, ¥*^WiIffc#»e>*u5. rcoKK M n - Axt^* # — Hie A < m Wfe ti 5 . 
[.0 0 9 2 ] 

«: ffl *P jg 3g[ ft l 0 *m m £1 ~F <D h ^ ~ £r ffl ^ tttf , # flf K JfS IS #{B ft ■ ffi £ ft 5 r t # X £ 40 

5 # ; *t s o jnb h - -7- « ^ ^ $t & ffl l fc « ^ « <o m m <o m m 

o 

[ 0 0 9 3 ] 

4 o-i i o^vfaw^&mt'-fzm-tzxoitc v -r - *wtmr z> t , i^^^^^it^- 

[ 0 0 9 4 ] 50 
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7Km7£&f£&$\-\z x v mi£ £ ti z b-r — <Dn$c&m\c&\,^x. # a m k » t- - ^ & 4 

it J# *T £g -c fc 5 o 
[0 0 9 5] 

ft, ht-^^y^^^BKlf-^llIOilOlfi, ASTM D 34 18-8Kl»£T 
fir9, fflJSKitt, #J X. Hi — * -t±m rose- 7 j Srffl^5« 3£E#imSB£>ia 

mmiEn-f ^is* t & m^. & a <o m ie o ^ r 

i£ S 1 0 <C / m i ntllSSrff 5o * /c, fift 15 L tz <fc 5 K , ± 15 H £ 3£ fi K J: o T , S 10 
»llfii»««>^5^(K#»* (Tg) ^ffl^f^ 1 tt't 5 0 
[ 0 0 9 6 ] 

xfuy|;:ft*Sti5zKy2|-^7>fy!7s/^^At;*(OR#f}:, # !7 y ^ * , ^ 

yfli^s/^^^f^^MSt/^^Rift/ii:^, R * # tt IMb • ; t — ^ ^ 
<k<D:/nz ? ? 7 b &&tbt:<£t*o 3 fe I* . WiR/BJISlST^=i — 

jv , ^ x r y v It , /n° /u< 5: ^ v K «£ ^ Jig «6 IK , * tt O -& « , St T ^ K !7 y ? x , ^ 
^ y ;U !7 jy ^ * , ^ h >- , 6Hbt ^v'iftat/^tOi**^ llftS!7y Sb $7 17 ;y ^ 20 

* « a* ^ tf f> *l £ as , ^Tttt>^^^5>W^^tt^p^ifte 0 -^^, 40-not, £ h 
«' 4 5 - 9 0 -C fe 5 t <E> # #? * b V> * tc , SRl7y^>(Oj!lG», « a , ft * * «: f? 

45:Ma^ h^-<o*«ip«rii^*«rii*i-ar4:36s^r«-e*>!j, m x. tf it « w <6 

[ 0 0 9 7 ] 

# 3§ <D h-*- — Kffll^feixS !7 v 11, jgf »ll 0 Of IStlcSLT 0. 5-5 OS 
*fifBOttH©'S'**T?fc5r.i:3fts#*Lv^ 0 ^ * fi # 0 . 5 K fi ^5 * M ttt {S A 7 ± y 

5 r. t ^ *> £ o 30 
[0 0 9 8] - 

*&w<d b -t - , i»«#tt***^bt-sfc*»cw«»j»#JS:E'frb"ct>Av^ 0 w « mu « 

SUt»»ti?5ll|fil|PJ»#J#fft Lvs * fe te , h — «: It « a * S *: ffl r an a i- 5 

1:9* l^, A ft W * ^ * « b r #4 . ^#JS««»*»IHtt9f/H, T =^ * 
y ^ yi< » , ^ r * ^ * y ^ ^ ®? . ^^hm^, ^^^yU/KvK<O*n#^#0i^/U'^^^ 

(o&mik&fa * r y m n & v> « r ✓ 0 w <o & m *fi * « & js m ^ . ^;u*yK*fci4*^ 
>r ^ - yu ^ ^ m m & m tf e> n § o itLb©t-etK»^aft^*tt b-r-<omm.um 

36? 1 5 0 *C *5 »t S h**--«fi£&2f§£ Lfc ».» ft & ( Y ) iSrgfS 

[0 0 9 9] 

mm , M * ^ > t T ? V 5. K - 2 - > ^ yw ^ n > ^ tJ> v K ( tS ) C0*fi^ 

^^u>-, n-^^/UT^yu- — h , 7^y^7S K - 2 - ^ f >U7 P o y y 
K ( *S ) (?) 3 TG^^i^ft^, 2 - xf ;i,^^>'/l/7^ y 1/- T # V T 

^ K- 2 - ^ f /i^/p^y^/^y^ ( ffi ) ^.35c**a-&»*^*s«Fifi^ffifflSixS. 50 
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I 0 1 0 0 ] 

* 1t , Jh 15 # ® fflj t» #J © I? *S .SI , Wit B&c, # »k 5 rite J:!) h — 

<D#mw « ^c^fl^ pit s r 1 1 frtg-c s> 9 . w^jm-c^**!.*!***, « «k 

[0101] 

^maiiJw^Jw-teffls<kLTii, &*wffi0«s;. {turossSD^jco^^, ftm*mz'a#>tih 
■f-m&Z&iz «t or snstot, - ii M k pg 5t $ n a t> <d -e ii tt v> a* , »*l< 

Ugflil 0 OfiSCSLTO. l ~ 1 OStSli, J:9#4U<«0. I~5«ffl95 
[0102] 

*«ee©KS ht-ii, ^ ii aaj #p m <o as m i* & * -c » ft < , h -r — m m m. m as u h -r - 

[0103] 
[0104] 

an ft is , h - <DffiW}& & &r t>* m *n - co * \z h -r — ft =f- 1- as *p , m z ti 

[0105] 

# ^ 0J! t- ib 5 « $1 ft ft ti . #*L<lif@ife^£>)l#:f£«I;4S4~8 Onm-CfeS, 
^«ft»ft©fflifc¥*Slft*4@75*8 0 n m «fc 9 fc * # , *IM18 0 nm£(T©II 

«tftfttfi»^titp^ wt -a- k: ii > a* h - *fc ^- ~ © 

#«f+#^^*S»-»::/j;9A<, # 7' y © if , ® ft ® ffi © ffi T , h^-«*<¥©raJHSritt 
»* 6> *i fc r. t *s S> S . «**i|»ft<0««¥*8 — 4 n m "J: <9 >h £ » K tt , 

*«ft*&ft©ia*t£ri*3!Si;£ 19, -fctt^^fifc<tf»&3fcJ:oTfcW;h,Jii^»H/j:lB« 
ttSr»o«*^^©i£v^*ftflE i i: Lt*l LI < , & * ft © 91 ft , ft t& ft # ^ tt 9 ft & 

# ft: « Sr '« o «■ 5 * Z K t. 5 M ft * 1% Sr £. £ I < 45. h + <D m & £ «J *S - 
t-T5fc«>^«:«f«lR»#:©«*¥*9l?fe«:Stt6~3 5 nmf «>5; itf ± Off* 

o 

[0106] 

h -t — © ^ K "C . J PjCS EMCMIJttXMA ( x H # 3t # *f.) ^©te^^W^^K: 
tt^*ffiK:#*BR^ttie«Lr#ffiLT^^5«R»»*9fl:©l?fc»^-Srl 0 0 f® ^ ± zffl £ L 
[0107] 

ft ft * a -t co a at it m tt a a* vs. m t? # s . ->y uth, * w 

& *& ft a* * it* e> *x a . 

[0108] 

<r ^ ®? ft ft £ L T Ii , 4r^*y>nyyft*iDilllSffilHk»!:J; 0 £ fifc £ *t v fr. 5 tt 3t 

5 s y * co ^ttffl-arffi-efcs. * s-a t/ -< k » » ft © « k a> 5 -> 5 y — yu a 

* N a 2 O , S O 3 2 ' «(9HI« ffco '> * ^ ft •> U * CO # d* $T * U ^ . 

* J V U A K T II , Si it X © K *5 T 0ij x. I* . ifi it T A- 5 = V A , 4fi -fb 3- ? S 

fdi <o & js ^ a y ^\t^m * v ■< m y-.o y ^\t^m t #k ffl ^ s r t ic j; o r , ->y^i 

[ 0 1 0 ,9 ] 

*»il:ti^T > ffl^C^pi*) 1 UkU&tf 4 ~~ 8 0 n mW««»«9ft<0SSjDStt, ht- ft.* 
1 0 Of flSCMLTO. 1~5. 0 f C t i'ff* lv\ Ssflnatf'o. l®fi 
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o 

[0110] 

8s AO $ th Z> » , i«*»#S:**ftftlt5 4if©»Il:Jtot h^-O^mS^^^. 
[0111] 

[0112] 

^-vi7^^ x i/J'a-yt'f^x #*SEtt->y=i — ^ ^- >< , > ? v ft , > 5 >- ;*/ y 

[0113] 

* <£> * T* fc . ±E->!/ 3-yt^;H:t 9ftIUfeto*ff* L< , J: 9 » * U < tt . M 

m'&k&fc ^m^it^m-r z> t m & vm* «l m u /t « ^ , v- y n - > ^ ^ k ± sftiit 

[0114] 

t <d x 5 uttt, m x-ftm-wcRfc t i,x ±w>m*ik&m#\x 

> y ft R JS £ * ^ > 9 / - tv S £ ft ^ *S ^ K J; 0 ffi 5fe $ it X WTkftfeltfcii, ft - 
l£ R £ Lt '> !) 3 - y 5|- >f (u j; 9*BJc«!7Ktt^»BI4:»*i"**»3&s*lfbtt, * 

[0115] 
[0116] 

±|Bv/y 2 5tCiolt5ttt^l 0 - 2 0 0, 000mm 2 / sCD^CO 

* > £ «b M 3 , 000 — 80, 0 0 0 mm 2 / s 1 0 m m 2 / s 5fc 

M « m » # * ^ tt * * < . »Rt/««W*JES*^«t»9, ■ H * * ft -r 5 ft & 
h Z> o 2 0 0,>-0 0 0 mm 2 /s$:iiMI^(t 
[0117] 

r co J: 5 ft v- y =j — is << ?v t L X % m tl Xt , ^ ^ > ]) =» — v ^ ^ . ^ ^ y * 
- ,i> y n — >- or << jv , a - ^ ^ ^ ^ u > ^ is V — v 3r A ;u , ^ u ;u 7 ^ n y 

3 — ^ >r , y v m & tt y ■ = - v ^ ^ « w & m * iv\ 

[0118] 

v/y ^^yt^/^telili, tSftiftl 0 OStSl^l, l-2 3Kfi^,»^L 
< 5 — 2 Of f S^S^o ^>y 3-y^^;U©ft*S/>fttf 5 t fiff4»*tt^ft6tt 

[0119] 

«R W 4r 3 -t % 1t #> <D ± IS is 5 V ft * 4fe <b L X It , fl « > ^^rt^ f ;u^^7f 

[0120] 
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* m m x- m ^ h ti s m mm® # ts , b e t fetmit \*tz*m&m\c. * v ttammt* 2 0 ~ 

3 0 0m 2 / grofti©t©i!jfftLI/\ 
[0121] 

[0122] 

* , *«I3© F t-IJ, :?y - t£ft±«?<£>itf)-e. lfttli i 30nm5:Sx.5 
(ffll<lilt;$ia*S5 Ora 2 / g*i) , J; 0 L< li 1 5 0 n mg± ( 

* * b < »4 Jt * ffi flf & 3 Om 2 / g * j« ) wW^tdiffv^WUkii^^fctt^-WtSiia^-Sr* 10 
blciintS r i tiif* LV^I©l>tot3b5, & ft K fi > fiSJ^fi, 3* « y * *i ^ 

[0123] 

£ b fc , * 38 W <d b -T - K. ti . SlWWfc fc^«6Hrt^£fcfcte©*ansW. #J 

* w? x 7 n >- ( g # jgj H ) ^f7!)y»l*»*, 7 yftt*= y fy»*rojD 

* » an » * , auMiiMt-fc y * gut** mist*. hByfj>A»*i 

20 

[0124] 

W, mmWW * <Di&<D mimffl<Dm&. Rjl9S:fi : 45iiCJ:9*»flOht-Ot 
aff^^c^*Sri^S-r2..^ £ tRT^T-fo 9 , 0J;t»i8|f7MIS&3aJ©»aiE^*tt4*^«:6fc* 

[0125] 

* 51 w *3 v x , b ^ - m^ icm&mitmm.^ z x mtti b -r— t Lt«^5»* 

— *ffii:©III»ro*/h'ie«:D£bfci:#, D / C S 0 . 0 2 03 H 
ifctb't-ftfioSfSiSs O^Kl-CfcirtiisSSK, J;0»t Uli6 5 % W 
±, 14 L< IJ7 5%K±tfc5„ 30 
[0126] 

d/cs o. o 2 commzmtcir hi--m?&& 5 o %mm corns a^t© b-t- 

$L * iC *5 ^ T ^ < HD/C=0.' : 0 2 if M <fc 5 t ^ ffi K ft l& t£ 8Hb ^ 5& rt s :£ < # 
4L/j;^:il;45, :<0§^, fit: h t-St^ LtSf t5 t l o© h t- 

tt * * ± & ffl t b*:»*»!:«tt»Yb««c J ?-*s#feb*^2SniJl4, h - *fc <£> * ffi ft') K: '> 
4<iUi. 5%tt#4t5;ti:i5. m to ti , & is & fit « m «; tt S£ tt-tt ^ *« *& 
-CiM Lt h-^- — iteT-rt^^rt^Sr^sip^^fti-i^tt-Cfi^cvro-Ci 2 % Jil ± 
ft5:il4flbi»t*)5. r©J:?/i!Kt^^fefll^$tL5«tth^-fc*i^T«, 0 lit ft 

^c-^i-<,*«5«iaitti*»cfiaaif36T-ew*t*5. 40 

[0127] 

* 38 91 K *5 ^ T , TEMCJ:5Ift;M4D/C©ffl!l^Si Ltll, ffi-asKbttwauK* 
-a- » ^ ft fc si -ft; m £■ , co £ * , j£ v> f± W *S b-r y h't tlifc ^ d h — a k 

«fc 9 5$ Jt # O -y- V <t LT*«t5*S*#S 
[0128] 

[0129] 

T E.M iCXD/CZ&:fe-tZ>tclbCO%LTIZ. mUM^-M X> <D 8i ffi ffi b Fi ffl S £ * £> , 

* com.ti%LW-mw.'&cr> ± x o%oBtt4*i5fcos:*a h - «t ^ * b » -tw^^ h -r 50 
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-t^ Co^r, k& h 1- — m*&m k <aSB.m<o 3c 'bit. (D) £f+$ij 

ie* (i i io ia5*»5twifit5„ z.v> k z <nm&m^n urn Ronsi^^m 

ft 0 fc * K . 1 75 - 2 55 ffif (O m m » ttt-T&X' fc 5 , 
[0130] 

# 31 W 14 , SMi^ff 8 (PilH - 6 o OS!) t LTfflv\ *D3imiEiO 

. 0 k v T- «S ?=? L , i3?«©«**^Jt*Jfl^T*lfl-S!Ji&-*-3. & 3$ -f -5 §H J6 

M ic ±3 r t> m m as 3t -r # s . 

[0131] 

[»2] 10 

d/c^o. o 2 ^s-rs h-r— m*<7>m& (%) 

D/C2S0. 0 2«St5Ft-W 
= X 10 0 (III) 

[0132] 

# 38 9! . D/CSO. 0 2©l««r«fct ht-e^©l^^5 0%aJ:tt5l;iJ, 
m^^'itmn^- £ *b 5SI 0 . 0 3~0. 1 dmO«lC ht- Sf^O. 3 m 20 

m <d *& - tt & am if -r s r «t * if a* m »f e> n 5 . 

[0133] . ' . 

# % m 1- *3 ^ T , S b 1c if! Hi ST -ft ro fc , «t 9»/h4it« Ky h SrS^CSftt 

*8¥«Iiii3 A! muffin h ^~ — id 38 V* "C 14 , *5^^^<73®T/0>b<S*ft:±Cite^B h 
— «##©fi'Jft^h^-»*©ttfM**JiL<fca. $ blc, h^-^:^<D 

, *^PJr^ffli-Sh^-tC»4»*L</i^. 30 
[0134] 

as £ c ^ -f < . m m & f£ & * ^ 1- < <^ . $ bt«ti«jl!#««l!:4oTV^< i 8 fim» 
±c ht-ttl K 5/ ?f 9i # JBfls -5 ffl fafc: *> 3 .. J:9SSe^Ufcflf«ttta«ttSr»J9 
i" 3 fc M 14 , h t-W^ff^SS^ 4 w m£l± 8 . O/i m'ti Tt fc5 : i tfif 

o 

[0135] 

# $B K CD h -f - CD m & ft M Id *3 It 5 & Eb ffi ifc (4 3 5 %HTt*5;ii!»ILl\ ^ lb ^ 
) *» b * a * ^ -5 . 

[0136] 

3£Eb£6$: S 1 = ( S / D 1 ) xiOO (IV) 
( 5£ 4> , Stth^-tt^©fi##:fifc:fcMta«l|l«Sgffl«r*L, D 1 14(1 1 f> t ft 

[0137] 

T A - I I m J * 14 r 3 -/U^- ? ;l,f Hj-^f-j ( 3 — ju * — tt 8! ) ffi •* CD ^ gj T- 

m fig -c fc 3 . ic *s r 14 . r = — vu* — /u ^ -y- -9* — j ( => — A'^-itsi) 

SrfflW da^c^fli, {*:W^- ; mSrW^-r-5't'>^-7^'f^ (B*4$S$I) RXJ TPC9 8 0 50 
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l/N*-yfyl/py f^-^j (NECK) ^gra, Ifllilt llSlftt h y 
t 1 %N a C 1 *»»S:IIItt5o Witf, TiSOTON R-IIj ( =■ — * — if 
^^^x^^^y^i^ir^vttffli) a* {£ ffl "C # -5 o ffll'Stltli, ru IS S M tK ® Jffi l 0 
0^1 5 0 m 1 *P iCftmm t IT^SSttS, & & L < l*T JU * /Us< is X /l>7 * >>m 
i£ £ 0 . 1 — 5m linx, ^CfflfltS^2-2 0mg*x.5 o f*JN-*IHiaaU*:«<»ffi 

[0138] 

*rftj&>e>, *«Si:«b5K5©*a»«^5)*j()fc*a!*w*S¥i98g (D4 : 10 
t¥«)fiS (Dl) £ ffl $t ^ ») Sfr (Si) Sr*«)Sr:i:*s-e#5 0 
[0139] 

igEJKtth-*- — £>«4B7 9. 6 k A / m (1 0 0 0 ^ ;U X T y K ) |c *3 5 8 
fk©3ISlil 0 - 5 0 A m 2 / k g ( e m u / g ) -CfcS^H^^l^, 
[0140] 

8aA«t?as:Rit5: <t ~o „ a h + — &u&-h irtetfL-r z italic b 1-- comm^m 
it i~ ^ r. k & k * -5 c 

[0141] 

ttf©»«*ttSr«bttt Lttt, «*ISfttc:fctt5«fb<0»£ ( ?n SMb ) # A3 ^ 6 
ft 4 *s , * % W te *5 ^ r H: H ft /* £ S rt m HI ft h - Id f£ ffl f S « * *5 5 a 
tt H^-<£«4b<7)3fi£a$fiK^&£fc*Tife5o It^^^SClt h — ifi ffl £ ft 5 
» * , S£ & ht-l:^fflt5«M, W{fe««*^<0»i§<D»8l«::*:*< L fc fc tf> # ^ 

t+^bWf +k A/mtfc^ M«»*««rtt?*(ll»J:«tth^-»J:^ffl"*-«ai»o« 30 

^Wfel^r LT8i7 9. 6 k A / m (10 0 OxyMfj' K) ^IR t , I^S 7 9 . 6 
[0142] 

Mftftfif ^IjJDi^Sltill^^o ht-Oli7 9. 6 k A/ml:*ift5«ftW 

ftm % k h l- — <DmiL*>t>**&fe k ft 9 . b-r ^fflfi#4^i§-l:fft<c^:i 

A / m \Z *5 # 3 At lb <£> 3£ £ 5 OAm 2 / k gi9t**^fc, h^-^^^Sr^fflS^ 

- # * Jifl L 0 , ht^t^K^tStSBttBftftll^iis^^fcfcK:, £ » tt ** « T 

-r 5„ 

[0143] 

* ft W \c » ^ T tt , h - * S ft , »^ttH»fi^jSfe(c±oa4itt^sri^»*U^ 0 
JW , *otto*Jn*j**&-K:s/KSfctt#»^ <o ¥ fi # 

tttf«^#»3ScJ£»J&*#t"5*»«f*: ( 0J *. tf * ffi ) *tdiS^^^^*4rffl^T5>afcU 
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- K R St & 0 . 9 9K±t^5 ± Oft* L ^fttttifc t h t-*ft f> ft^t < , £ <b 
[0144] 

- & *>M# fc ti £ o 
[0145] 

# IS <Q h •r — im&lc £ 9»»t5BI-li, BtJ.12 a^^i£ftfta>b*8/££;ft£¥ffift:ffl 
«#){cfflJIiS:S*D LTI^ LTfc6w 0 09 x. I*\ ¥ ft ft: T* I* tK IS 14 o ^ * tt 88 fl fR T* 

y^i, ^ y > & >\> m s ^hy^a;«**ttwiie***o**fffiji»S:h^-*j-*AL 

ps/*#a-&ft, s£vw*^9:7h*a<&ft:«&, *i^ftiO)g|:Lt, x^r^u 

, /Ky r ^ K§^ii^#, xjfy^-x/u, *k y ^ > ^ a n m a & ft <o m -c /a & w ffi 

?x&ft%teftM£it, 1: 9 ft Glit & ft b ft V * »t7-fey Ht, B^ay^v^tt, 

#S:ffifflt5i^, *©Ii¥*S»f tf4 5, 0 0 0 K±#ff*L<«^bft«. #^ft 
5, 0 0 0*®, (tH4, 0 0 OBTttt, ^S^ftdSigiBttKfcA^L*^ 

ft <t l t tt «f k # y ji ^ jv m <o m m & & * 

[0146] 

iffa««f(:iJDlttS<, ffl^bft5»Bt Lttt, i/v, *k y 

ft N *fU>--fcr~A' hyUV^a^ft, ^fuv-bT^/uf^^yv^a^fr, f u 

>-r^y/u^^^/u*a^ff, i^y~7^ y^i^f ^^ uy _ T ^ 
y^tt^^^#a-fr«: s ^fu^-r^y^M^^f^^a^ft, u^t-t^ yyus? 

f ^7 ^ y xf x^isis-tffVji'&tT'ji'&m&ft. * f \y > - ^ 

^^y^^if^^a^fts uy~y y^t^f ^^-u^-^^^ 30 

u :/ - tf f ;n — f a ft > ^f u-y- = f ;u^r h 

^^v^a-^ft, i/y-^fy^i/y*i^*, >?uv-vu>f 
ft: x ;*fu>--^u-f y»i^f^ftl^*iif^^f i^y5R*l^» ; * *}- >v * 9 

v , TKy t^/^f 7-;k ^!)x7r^«i, *y 75 KttiiB, ^ ^ 

* v tt» , # y r * y ^ it w ib * d v> > , ac tt o v , f ^ ^ v « fl§ , 7xy-^i«, 

[0147] < 40 

rttfc^llo^ApfttLTfi. lifti 0 0giSi:MH-2 0Sta^»*tt\ l 

tt r t+^s m l < * 5 a irj ^ *» * 0 

[0148] 
[0149] 

it Lttt, 0 Of tai^lt, 0. 00 l-5ftatfc5 0 50 
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[0150] 

3 -7 * > isit — friJ * 9 2 V \s- h§<oJ: 2fitt5^/^'yJf^^r 
; is tT =. yu T =- V > , v? f - ;i/x-r;i/, ^t^yu^;U7^ K , ^ tf xwu ^ >- 3£ co 
v> ~ yu ft ^ ft ; St/3(@&l±o t^yH^tt^ft^fe ; &m m h L < II ffi * « fc U 

[0151] 

* fc , 0H£ is ^ T , *» W S h^-^>*«»58^^*©K^ ( Y / X ^ 1 . 10 
5, X^200ppm, Y=10~400ppm) £ W -f * , 

«3g/&#<bftM#5^^^yi-^:/ii?>£^ 

iH, 3te # K *» ffi! £: ft o ^ tf n ,\, v if v £ ffl ^ £ * # £ b ^ 0 
[0152] 

y ^ * , ^g^Cl^T^ISK ?Bf « SJ HP #J , 9^ mm. *<oift^jRJp#]SriBfi:Jp*.T, * 
^ 1f - > *K - /u =■ yu . a u K ^ yu , ifS^M^^^MCftotiS-C^dfl 

# , n & Jt # m t b < wt « * « # ft m <o x 5 ft n ai # tfc a & is jh b r - ^ tc.^r a ^ h - 20 

ttfOf^fXitSIJ)^ # b tt s h - ffi ^ <£> 3(& H 36S v -r — 7" ft -5 o 
[0153] 

h-^ — «r«^*U:J:0>ljafi-5»^H:. « # HI Jfc*J «: tt /B i" S r # * b # , fi^M 
*&#J«SJn<0B*JH * ITIi, S£*f£ ^ fl: ^ ^ ^ ft!l ^ ^ij ^ -T ^ t R «r »c Jp x. T tft^ 

£ ft ft £ « ft ^ 0 
[0154] 

6 a* , # ^ h ^ — <z> ip *fc a * a* i o o °c h^-Wffl^s^<t b hyt-^v&Wco^^ 

# « /* ft ft ( x ) co ^ ft ^ h ^- - * m z> ft \z n jfi M ft m * a ^ m #j as » « 

fflt?S5aBft»5RI*Btt«i tttt, lilHTtt, ^ a — * V ^ ^ ^ yv- , - * 

, is m wt m. s t& wt ft tk * ft a &m vr b n , *#ttttt, t-yf^/>-t^v7tf-h 

, t - /f ;i//<-t^^7 9 - t - :/ ^ — 3r * is t° u- — h , t - 7 *f* jv /< — 

t^r^ - 2 - xf ;l/^^rf / x - h % t - ^ ^ ^ — ^"^r^-Yy^^U — h , t - ^ ^ 
^°^t^r V^tf^ y x - h > t - ^ > >\y s< — ^" is T x — h > t - ^ — it 

* is y $ \s — h , t - * is JU /< it 5r is ¥ s< U — V , t — * i/ ;V /< — yt * is - 2 — ^ 40 
f /i/^s^fy x - h, t -^^rV;U/^t^v / -f y^f U - t - ^ *> A- — ^1" * is 
*tf^;x" h , t -/f-/V^-t^*>^y>/x- a, a ' - tf * ( * ?t V s * J << 

/U s< — it is) y / d t';u^yf y % ^ ^/u/^-t^^^tr^y x - 1, 1, 

3, 3-7=- h7^f/^^f^^~^ :3 r^-2-xf;U^^tyx^ h, 1 , 1, 3, 3- 
7" h7^f/^f - ^*'>*t7*y x - 1 - is 2 u^3r>>/U- 1 - ^^yU^:^ 

/U^-t^^^^f^yx - 2, 5-^^f;U" 2, 5-t + ^ 

^;UA 0 -t^rv') ^^r^V, 1 - is ? v ^ * i/ - \ - ^ f - ;l/ x f ;U /n' - ^- ^ - 2 - ^ 
^yu^ari^/rc — h , t -^^'>;v^-^^v'^ V 7"p tVu^y - h , t — 79- 

/u s< — ?t * is <4 y 7" d tvu^e y ^ K t - y ^ yi^ — ^- > 2 -xf /u^^ v/i/ 

- F, t - yx - h , 2, 5 - M 9- - 2 , 5- 50 
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tr ^ ( ^< y / ^ ^ - ^^vO^^lf:/, t - 7 ^ j\"< — # * is - m - h ;^ 3r 4 j\"< *S 
zc— h ^ tf * ( t - 7 ?- JV s< — zfr > ) V ^ ^ — h . 

^ 7 > y K , t - ^ ^ /U ^ — * - 3 , 5, 5-H)^/^^t;x - h , 2, 5 - 
^ ^ - 2 , 5 - fcT * ( m - h * 4 JU s< — * * ) ^ * If > * if <0 — ;T * V ^ * X 
jv ; -< v ✓ >f ^ — * * -9- K s 7 £ cz — ^- * 4 K s V/f 

K 4if©^75//V^-t*t^ K ; v 5 -T V ^ d fc° s< — ^- 3r > v? # - * : * — h . tT ^ (4 

- t - y ?• Slsis ? D^^://l/) /n° ~ ^ ^> # zK — h 4 - t v^^ - ?)?^- 
h ; 1 , 1 - - t - y f - t ^ ^> V ^ n ^ f y , 1, l — v» — t — ^ 3r V '< — 

^-^fi/i/^c2-x^r-^>, l, 1 - is - t -^f/^'-t^'> - 3 , 3, 5 - h y y ^ A- V 

^ n ^ 3f If V , 2 , 2 - - t - 7 *f- /< — ?f * is 7 $ > fa if <D ' < — =fr > ^ — ; 10 

- t - ^ ^ - * If K , ^ * ^ A* '< - ^" * -9- «( K . t - y ^ * ^ jv y< - * * V ^ 
K * if <0 & 7 * ju s< — ir * * K ; toffii IT t - /f /u/^^^vr!);^;^- 

* ^ - h « # m ff 6 tt 5 o «fflt?*57^»l^Btt»Jt Lttt, 2, 2 ' -7 V 
tf ^ - (2, 4 - y ^ U n ^ h y /!✓ ) > 2, 2' -T^t'^^y^^n^hy/U, 
1, 1 ' D^*fy - 1 - hy^) . 2, 2 ' - r ✓ t* * - 4 

- y h^r'> - 2, 4 - V s y T J\s '< U n =. h ]) , 7/fc + ^^ V^f MJ^?^M/TS 

[0155] 

[0156] 20 

*»wcffi:ffl*^5*-&BB*&#JW:, *t*i o oRi»^»to. 5-2 of ta^iin 

[0157] 

* fc, ht-SI^ftliiJ: 9»itS»^i:*3^t«fflSti ^> 5^ l& ^ ffl d: IT 
^Sift?fo!9s S^t)?ST* ht-Cli^f ^4iI^(OT\ J?^ Kffifflt# 5 0 ^0 

. *«^^^^v^^,.7k»^kr/u^^i>^, v-y^, v h >r h , 7 ^ % -toko mm 

[0158] 

OOfiacSLt, 0. 2-2 0«ftgBSr*8ft 

T«fflt5ifc*asL^. rtib^il^ftSl^fffliro. oooi-o. 1 

[0159] 

yr>^ N ^y?7V;H88t HI JA, t^f/^Sthy ^u^v^^hy^A 40 

[0160] 

* ffl ^ 5 r i l; i 0 , #«¥JStt8*3-lO>ra«)lill', tt«»**i't-5 r 4 ht 
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[0161] 

4§ ^ # <D "C , -e§5l8!)l»*S:fif5ri:^jfSLv> 0 
[0162] 

£ #f U , *?fe^^t)iS-rri:(^J:«9, y ^ & H ^ V £ A £r IS t£ 3fe ± ic 

T^5*»iEft:©pHS:4*«, <t !9 # * U < li 2 *t t t § ^ t tS^Pfl C y >- ^ H * 

[0163] 

lMr IB fi -fr X g fc: *s r , I^iaiii4 ot^l, -«i:ii50-i 20t^lSi:R£ 

[0164] 
[0165] 

m <d - o t h z> o 

[0166] 

# 38 W <£> ht-^l^fei;:J: 5 ®! -f 5 • * *$ ^ x tin . MR to \c »T b fc * 

, ^SCSCt, IB8:fir4oT7ki i tJc h t-tt^* S ftt v'n 5Bf * y 

— tt-T-<oac»SrfT*5»-fr^tt. M x. tf ^ * / - ; ^ ^ j — ,\, , ^ y/D/>v^/Kt^ 30 

[0167] 

<a^s:^*s*fc«tt h - * ffl ^ fc m & * m k m tf t it # w n w 1- s . 

[0168] 40 

B l *5 T. % ffia^fftt K7 A 1 wjlilc, g^^«8Bt*-e;fca*!fenz-7 

5, ^{&^&T*fo;5gi{tl2§l 1, «5^^©-Cfc5te3f:n-9 3, * W — 4 , «»n-7 
8 *? # R ix T S . tLt«*K7Altt, SflD-75CJ:ot- 7 0 0 Vi:fflfI 

£ at 5 0 ten An «flEf* - 2. Okvpp ( v P P : t° - ^ ® fin . iff ift ta EE - 

7 00Vdc] * U T , i/-f ?S48f 6ICJ: ?) i/-f *7 *i8 3t K7 A l l^iWtSi 
HaoTSXJtL^ I8 3t K7 A 1 ±0»«fflffftliS«* 1 1 laot-^^i^ ht 

- "C S » £ *u . 6¥#t*lt«3t K7Ai|:asiSixfe|55P-7 3IU9fi?*fP± 
ifE ¥ £ £ e h^~{&£tO^/c*ffc^WPte, i® i£ ^ h 9 I? ^ J; !)£ISf 1 0 ^ 31 

[0169] 50 
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?V— -^?£ti5> 0 SUft S§ 1 1 «: > H 2 l^/Tti 9 l:i3t K7 A 1 IciSSLT, T ;u 5 

-y i H^5) ««ER*H, IB* K7Aii:5l«^y-y2i:©|BJISl»± < 0 * £ *t fc ^ 
^y-^/JB3tfrWI»«»ffl»<St»-J:9ift3 0 0tfm^ai«f$<x-Cl^5. ^ <D f$ ffi, tt , £ 

[0170] 

h^-iim^^y-^2tc^^$^, f+ « u t mm ts ti s . mm tstiz h -t - &z mm-t 

Z>h-f-mm®.®l1$WkLX, !Ptt^i/-Kl 3tfERi*i, #tt^i/-Kl 3©a»^ 

y-y2tijkt-r5aeiJE(i<t»5m««*gct-«8jii$tbS h-^- — ***w»*tt<5. §i # « « 
* . 

[0171] 
[0172] 

) (Dmizmmm (s-dw> tnii^*st. atth^- — **»*$ix, ^#«#^riap 
m%Vft h - a«> * 0 * js » in » ± 9 t » h^-awfri© ht-iii#*s < * 5 i 

3 fc: K J£ S ix -5 . r <D m lc , h^-ffl##±©«tth^ — & «IMr5JBJ*£fW»*t#Pitt 
[0173] 

* ^ , b-)-~ mftfttiffiytttiztt 1 oo~i ooonmcDMmmM&ftisXMfa^x 

!S:g$^5ri:y6S»*b<, 1 2 0~5 0 0 A mfflif|IEIJ:tL-rStt[6lLr^IJtl5 

r t & z p>i:»* Li\ h 1- — j8.##<Dmytw\£tt-r zmmmmfc 1 0 0 m m «t t> t'h* 
^ t , mmmmcoMtiictt^z hi-- & <o tez±)t>. 2? 7& u fc m & 

5 «t Bg B6 *s 1 0 0 0 ju mi !3 t^c^^i, iBftffciroigflMcfcf-i-a h^-wiitStt^fi 
T-r5fc*(c, ft? {gi t£ <£> {£ T\ itHSwiT^ffllffiTiSrSv^r L4 5f|S)^&5, 
[0174] 

* 38 W *3 ^ X « , h-7"-*i^«i:±(c5~5 0 g/m 2 <7) h-J- — @&Ji2j£-t-S«fc 9 88 Jf £ 
•tir5r^jJ5flF*LV. hi- — ®.n& ±.<D hi- — ffl ^ 5 g/ m 2 J; 9 fc /h $ ^ £ , + # ft Sj 

«»tf*«»bixfc< < , h i- - <o m m & ®m t£ z ~ tcu ht-toA7*4 1:5. 

o 

[0175] 

*fc,*«M*i:«ffl$n5h^-a«r#w*Ka«Ra (J I Sti?|IT»ftS) tt . 0 
2 — 3. 5 /imO|Sll:fc5:i^ff*L^. R a tf* 0 . 2 /i m^ft^tt h t-ffl»ft 
±<0»««#i«<fc0. »ffett#**# i fc 9 ^i"^. R a 3 . 5^ra^l^5 

SftffR ali, 0. 5 — 3. 0 /i mOjSllC&S- & i:#t L^, 

[0176] 

* 38 *3 T , ht-a«F*^SffiaSR a tt, JIS^®ffi£(JIS B 06 0 
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i) icg-3#, mmm^m^m rt-7 = -^sE-30Hj &^mwttwn±m 
) zm^^xmizz tiz £\z m% -tz> a a w k i* » a s * » *» e> -t «> * .£> * 

«k mmm<o^^] styw, a £ & £ y = f ( x ) -c m u fc t # „ ties; ( v ) iuot 

[0177] 
[13] 

R.= — f 0 If (x) I d x (V) 

3. 

10 

[0178] 

±tet5fflO^®ffi« (Ra) SrttS ht-fi»#t Ltli, T/U^^l>A % ^^VU^ 
[0179] 

*»«lc*3lt8 ht^a«p*©«ffit« (Ra) Sr ± IE ft H i" 5 tt , M x. tf , h ^ - 
Sr tt. < tf £ tf , *<&Sffi&££*t<i-5::i: *ffi<0W*«rJ»*»<fTX.tf, ^ <£> 20 

[0180] 

[0181] 

h p — ^ * i i: *s » * l^o 

[0182]. 

* fc , 38 W K « £ Ht-ll»#©*ffitt»ttt*tt^»tf/*fcf4»a*r»*UfcI 
JiiS-C^®$tbT^5ri:^»^L^o 30 

[0183] 

<H2iSHJ:li*^b*tffl^5«)»»4U\ - 0> W «tt S / * fc » #J # 

»«**bS»IBfcbTtt, 7 ^ / - & X ffi IB , =. tf * > Jfr W Ji , ^!)7; Kl»i, *K y 

^ * ^ x m m s tf » * -tf*- h mmrn. v * is? -ommm. 5/ y => m , 

[0184] 
[0185] 

* * * W K *5 ^ T ft* , Ft-^jS^ft6 h-^ — ft»flc*ffitt, ^a^^^®^^®}*-^ 
irl^*TS](-^S(iUr^TtJ:^L, iS?*rpl^»«iUTV^Tfc«tv^o ^ ^ # fa ^ ^ * ft 
tfc^i^, ^SSftof lIgt:^iT, 1:1:^7 0%^ltfc5:H5i^l^ Q 7 0 

BifeiSifta*lfclt r t tfhZo &W)m& it & m * ft fi^ * 3 if > giffe® 
«l^««*h5 ht-©ili#<, ^«^^bh^-cOflft«®S^ 5 ^<^»9, K SB » 
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. 7-7. ofi^SSt fcs: L^o 

[0186] 

« « « « *5 r «: , K«tth^-*»«»«^iE»s*rm«^5fc*^«aE«#^ai 

[0187] 

[0188] 10 

# 38 W K *3 T tt: * 3at3»tS:ffl^fc»«SIfcttfflt5*tIS«)jDt*»«i<o»t 

[0189] 

£>S®J£^4. 9~4 90N/m (5~500g/cm) t? , Effi®JE*fcf*tt«tt«IEfc: 

f2 , £ gfc ® BE = 0 . 5-5 k Vp p, $»ISS=5 0-5 kHz, |filE= + 0. 2 
— ± 5 k V itifr * 

[0190] 20 

:oftoHft*aHTI4, fifm^^-KSrfflv^SirJfe^, 3»att^9^Srffl^ Strife 36s 
&5 0 rnbo8«af*#aSrttfflt5»^tt), * * BE # * ■ *c 4 o fc 5 > ^-y>-co^ 

[0191] 

<, *©*Bte«a!tt*Bt«:K!*tTt>J:v^ 0 ilttkHt Utli, n JR » m % PV 

d f y) \ p v d c (^y^ftt^yr^) , ^ywr^y^am 

*s is ffl *r m -c & 5 o 

[0192] 
[0193] 
[0194] 

T* £> 5 a* % KMffttH:fttttt#0||12:ffttlSttoill«)Jtlc{k#t&fc«>, S * ft t 

^) cj^ii:h^#5(aii*^rMi»iSW^(pies^®*^^0$(cit < ft a <z> -e 40 

, T S (VI) TS-frS, 
[0195] 

«iSJt(%)==(*«»*r«js/«a«p<*:«a)xioo ( v 1 ) 

[0196] 

^m^fm^u k ** -r % en an # ® ✓ w r * # a m be <z> ^-c t> s^ft^mttsr^s^t^pj 

«B S> S *s , Bl^^-r±IE*B^J:5lcS«E«BE^29S«IEffiBE ( £ # « EE ) tllltt 
[0197] 

tOJIlffli, 2 xv t h (v lh :a:8IEmflEBi*D*c*5»t5»cSBB*6«flE) ( v 50- 
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[0198] 

&mm&icftmz tizamftmn * * 2xv t h mm-ett^ t . ft ta ft ft ± <o 

5 0 

10 19 9] 

[0200] 10 

* « R K *3 T tt , 3ot»«S:ffl^t6?Kfitttfflt5e?IiiO»**8)|l!©B? 

[ 0 2 0 1 ] 

e^W«-0[>S»JE^ibTttj|ftJE2. 9N/m (3 g/cm) BltfeS : i #ff i L < 
, ±9»*b<ttl9. 6 N / m (2 0 g/cm) « ± T* fo 5 e SgSJE^iLT^iKffias 

2. 9N/m*i^fo5i:, te*w^»asi - n^te*^A^»*^iBr.9^r<**fc» 

[ 0 2 0 2 ] 

[ 0 2 0 3 ] 

[ 0 2 0 4 ] 

*5 3t ft i: b T % a-Se, CdS, Zn0 2 , OPC ( ^fr $1 J$ }fc ) , a - S i <7> #D # 

[ 0 2 0 5 ] 30 

m&m t \*xnttni»# kmnfrbtz&xmmtwikf s *t * ^ si ® /i <£> ± k: » j» • 

*£#iUfc««Ji&Rtta»^«#&S. r *l «b tf> iff ® if (**:«:#«») «: «t ffl tt S: 
i2fi*. >»tttft*t5i5'ft Ssin »J *r *n *. 5 s 

A l T <7) #J <t Ltlt »flg^«fi8*ffi<o«J6tt>*c:7s/***rS. > U ^-^^g^^-g- 40 
ffiSSr^At 5 w k t*&tf b ti Z> 9 A 2 ▼ <Z) tK , iifttt*tt*^5J:5*W*n*li:LT 

# <?> *L £ o 

[ 0 2 0 6 ] 

h - co «5 ¥ tt a t>* ft » <0 m fK tt Sr - fa ± £ * £ ^ <t » T'tSc J85te#*B5<z>*K*J- 
t58»fttt, 9 0° K±Tfe5^i:*jf J *»^{C*3^TI^, ±|SA1T-A3 

T(0^g(04>TMi, AiTi)J;5i:47yJlll»ISfli©«itt»((:©l«i»^»lll*t5 
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[ 0 2 0 7 ] 

£ittimt:mytftmmm\cwtvz>fr, £ ^ , mm & ±» t lx mat* tix 

v> z&mmytfcxibtiiii. *ffc»c:affiiBSrK«t*<Tt>, m±mizMm&m<£$:ftWt z & 

tb«j:v> 0 Mm&n&cDmto&i* , mmm^&^nvx , 1-6 ott%^»* u<, 2 

[0208] 10 

» tt o »l 3£ tt * «T*^»ttftW- ( 0U *_ tf , a?P#®^^ ( ) (^^^^fhCA-XSi 

fc: fc a * ) X m m ir 5 o ft. ± IB JB9 tt » » (»2 1-2 5t) "CfftoixStOifS. 
[ 0 2 0 9 ] 

* » W K: *5 ^ T H: , fft^StffflllSBfttltJlfifttaftS^iftttStJfe^jfi u^flft 
*»SffiCSt5Afi5^^^t, {chilli (fit MR) S:Rtf5:HSi 

[0210] 

(S^5 0mmKT©S*/h$^«Jtft*»i:tai:ffl^5)ftSo BP *> > H « K *3 ^ 

*L 5 ri* , * * M ffi ^ «B t? <D ft * ^ S 365 2 5mm6JlTOlft«^gII:#lTttatfc 

5 o 

[021 1 ] 

[0212] 30 

v ^ * a - k ft«*4i:i5»Mitt5^7^f 

[0213] 
[0214] 

T 51 £ m wt , *y t^/i/7;^-/K jj? y - n - = jv 4 * y / — jv , zk y ^ ^ u >- * * 40 
3 y ^ - , t^y^f 7-;k 7xy-/u« # if ^ >- , 7 ; K > 

£ o T5ltJB<Ol»i5ttai». 0. 1-1 O^mtfc^ # l£ L < tt'O - l-3^mS*T* 
[0215] 

® ^ us £ ji i* . r y 7^a->r = v^M», s> =*■ ih m n . y uv^m^k 
^g?=w>mM**< ? y y ^ Hits, ftfy y h y 7 

,s««ii;^f Liits^v * fc is ^ * k: j: o n at s n a . gfiit ltu, 0*j *. i* so 
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mm. T*9A>m«i* fv^mm. y^j-^mm, ^d.^m, * # » is . 
«i»*4fe««ffc**sixate#»jiiro»tt. tfstniftcjfUTs o ® ft % w t a* # 

*L<, 0 ~ 6 0 STS%# $ K# * LV\ SjSf%ii<Olf»5^m»T^»l 
L < , <RM- ti 0 . 0 5-2 nra#Jff*L^. 
[0216] 

31 ffi i£ il 14 , l^^ffftTtlSr^^iA^liS+t !) T^Sltl!^ rtb^«iiH-r5 

ft? £ -tir , ilt^r tlUoti*$ti5„ m?tl8*^WBIJ¥»i-a3:M(-tt5~4 0/L t m 

T*foS„ tfftHSkKi LTIt, ±ISfcltill:ir7s = l'i' 1 TVh7-fe>> M° 

. 7xty h w>§©fflilt*t2.#I3?f Ift^fe, -f K — A- , * A- ✓ - A- . si- * 

t-?7)'-^ 1 ^ y 9 ^ m <D^mmm^:it^^ . t k 7 2/ >• -ft; ^ , * x y a- -ft -g- & x 

-fe u >- , -fc u v - x A A , ^SfVDny, fig * K 5 £ A as 3* tf e> 5 „ 

[0217] 

x^fyHSl, ^ !J^ix^r;K sKMf t'Vtffi, T * y A- *t JIB > *K y 7 5 

K ttf JIB ^ <r> ffi m , *K y - n - f - a- a a /< y* - a , #d k'-^ry F7-irv#©f«*l 

[0218] j 

$ ?> K. , SEIi LT, $ fc S'J & « IS m * R ft T t> J; „ ftflffliit LTtt^ # y 

31 * 7 1 a , 7K y * - 3f? * - h , t ^ y a ffi m , ^ # * ~> ts jib , 7 ^ y — a m m , * wt n 

ft ?> <£>«f JIB <£> 55 -fk #J «r * 3* * (4 2iH±I^^fcttffl^5 ' <k iifl 5 . 
[0219] 

^Mt5 U-lf-zt^ K>3t ^ J£ K PS ^ £ ft -5 t> <£> 14 & < , ii^ODT-rn^Wiiijfftfig 
ft ^ L E D ft if <D{tilV>&i/tm*-e t> tt *> ft V* b , it ft jg «r© 5§)t^- ; F-ifSf B v' J C y * - 
ofi^-^fc*lc:J:5t©^i:\ If W « # fc-U fc » « » ffe * » J* # 3 fc 3 * 

[ 0 2 2 0 ] 

— — & #«L*:8K Ulttt^y K, ®^^^<75|&«^i&T*iiilR6<jt::P&«EL 

[ 0 2 2 1 ] 
I * tt 0iJ ] 

£A T , * 38 §H £r 93 it W R Xf % M W'\ K. X <0 A W K W -f 5 *s , w Jx 14 * 51 W & ft h PS j£ f 
[ 0 2 2 2 ] 

HTffli 5 C U, £B&attt!i:IHfcfl*& J ?- 1 > 2Stfltt»fl;*tt? 1 ^»/c 0 
[ 0 2 2 3 ] 

<tI*llittiftiR6i i l <oMit> 

— « * ^ f , ftsstM 1 . o ~ 1 . lsiw^ty-yss, ^5c5^ic 

ffi. ofifflryoro^-^sfy-^^fs-a-b, Km itfg tt * mm* warn Ltz. 7km 
m <o P h & i 3 m & tc m & L % & <a &fs. & & z & . 8o~9 ott-KftRis^tf v\ m 



(33) 



JP 2004-21126 A 2004. 1. 22 



v 7 s y v ?m Cn-c, 0 h 2 , si (och 3 ) 3 ) zmtesntmn* 1. 5 . o 

®.=f- * T t h *s qHz&W V, t£ & b ®. X \^ X — g # IS # L > -5 i§ £ *T /<£ o „ £ b t- . r. CO 
^E*aa^tt®?<k^^^?r^lg^^T-t?llft7k4'lc:}t^L<C7)5^SALT 3 B# fig « *T L , -5 
& tK T* 1 0E«si*Sr*5igUfca» 5 0 1CC3 B Rim ® H6 *l L , £ b lc 5 O'C'C- 

[ 0 2 2 4 ] 

<^ffiMSlKtt^jk:»*i^2cr)Kig> 10 
[ 0 2 2 5 ] 

mffi&mm&mfcm&* i ?>m & tmffiicmik.fr fc&m ib, m it & m ic & \_ ^ m^m 

[ 0 2 2 6 ] 

<JKtth^-A<7)Mjt> ■ 20 

•^^-V5S^7K2 9 2Kfi:gBlC, 1. OMONa 3 P0 4 *g $:)4 6f lSt^SAl> 8 0 
1C Id JP tfi L fc & , 1. 0MCC a C 1 2 6 7fIS5S:t*tSJnLtC a 3 (PO 

4 ) s «r-£tr*XlKtt:«r**:. 

8 

^^uxxx^ii 2mmm 

^MS&ftllfc&E^ 1 9 0 IISBB 

[ 0 2 2 7 ] 

j$.®*ntz. a ^ <d m&ttmi&M % 8 0 x: {c *n ?& l , ^-^^m»^-«fi-*3(t5K^t"-^ 

IJ^80t©x^f/H7^^l 5fffiSBSraS?jpiS-&L, r ti ic M & ffl #r M t L T ^< > 
y 4 jv y< - * ^ -th K8KfiaJSr^ffifbfc. 

[0228] 40 

s^f-- ( m n m it x m ( t* ) ) en o, ooor P m-cio#raj£#b, gsifc. 

^o^^KM#St-lif Loo, 8 Ofe4KfBRj6i*\ t M) i)A4li 

SBSr^rtli^ADLfc. CD ^ > Srt ^ - 5 O K P a tSE LT 4 Higig^fif o fc 
g»7i«li^O P Htt 1 0 . 5ffeofc). 
[ 0 2 2 9 ] 

IliITi, ?g 7$ £r ft *P L , 7;w* !)tt©iffl^05«Srffofc. JJc^-Ch^-SE^-ro 

^ y - 1 0 0 OKffigBKlfcAL-canSftL. 3 B# Pal iS rift L fc <, ® ?S ?& £ ft *P & . 5 Sr fr 
ft^V $E h — H5i^-C07kJ5feSr3lHl^/iW $ H-^--StT-Sr8 O'Cro^l 0 0 Off 50 
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[ 0 2 3 0 ] 

, m.i&T 1 0 0 0 5C fi: SB <7> * ifi g£ ( p H 1 . 0) «>*lc«#L***fetth^ — ltt-T-*r«A 

4of: 8 ^ co & . KD^Tk^tt ht-e-T^ 5 0tT5 0 fe^BKf 7 
. 2 *tm©*tt ht-tt^ Atftfc. 
[ 0 2 3 1 ] 

:(OBtt ht-fii 1 A^)l 0 OfiSh ^^t^t^^^^iP^-C^ffi* tD: M L fc ft > 

y 3-y*^yUt«lLfci*¥*Stti7 n m , BET2 5 Om 2 /g<D#*tt 10 

»#3ff*«i:S: — < = # = iMb X # ( * ) ) "C A * L fc tt , 5 0 t T* 

[ 0 2 3 2 ] 

< att h B > 

[ 0 2 3 3 ] 

^^y-yu^3i^-ti--r. 3 o'citcmm^z^ftteM&h^-BCDmmtmm^^xmwih 20 

[ 0 2 3 4 ] f 

^®^C0®J±ffi^-5 OKP a^t-4 0KPa(Cfx.tH^lj:Ettht-COUi§i:[sl 
*fc:LT«tt:ht-D£W8!ibfc. 8ttht-DO»ttSr*l|:*t. 
[ 0 2 3 5 ] 

< h ^" — E COM^ > 

[ 0 2 3 6 ] 30 
[ 0 2 3 7 ] 

< WVk b -f- G <7}®J5£ > 
[ 0 2 3 8 ] 

m * jv v v t * ft 7L x , ^ m m & Vf k *5 5 » 9R tr - * a « # 1 1 otois^-Tt ^ 40 

[ 0 2 3 9 ] 

< m& b-r - 1 (omm > 

[0 2 4 0] 

< h t - J CO M ^ > 

H*{:lt, 8ttht-J*:#fc. itt Ft- J o»lt«:« l tSt. 50 
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[0 2 4 1] 

< m& b *j~ — k (omm > 

7 x y - yUA^/Dfuy^^rt^ K#** 3 6 9. 5 g , t^7xy-;UAOxf 
i/yt^t-f KttiDft 14 6. 4g,7 1 U'^^>'U^i26. 0 g . K 7 s =. yu =i ^ ^ K 4 
0. 2g v I* h 3 > !l y h*7 7. 7 g^)t/7^l2 !J y hK^) 4 o P 7 7 ^ CAtl 

- ^ - f T\ ii«ITI:T2 2 OtCtSCtL^fc, ASTM E 2 8 - 

6 7^Sp»Lfct)c^j«J:9iilWS:*TV^ ft <fc A ^ l 1 0 °C id ig L £ £ . R IS * » T L fc 
o tO»r©*yx^f /I'tffttRiaDftRL, 5 0t"C3 0BK2(S:»Lfc. 
[0242] 10 

i? ^ ( M S 9 9 % \ik _h ) 0. 2 5liS, Pjil t° - ^ 8 0 t (D x ^ t;I/ 7 7 ^ ^ 1 5ft 
Ss ^ffitelittiftftS^ 1 Sr 1 0 8 1 tffltc, ±1EfcT^j»Lfc#y^;*^^»JIB«: 
lOfitS, A ® f£ *J ^ #J (*/7ySfe»*OCrft^«l) 2»i3, ^<y^>f^^- 
**t-Y K5Ki»tiSllOL, Th^^-^&AL, 1 0 tCt 5 B$f|^» fi 14 

«a « * # fc o 

[ 0 2 4 3 ] 

ft^t\ 2 y b^cD^y^m^^yy^yy^^^^^^M^tc]) > & = # jv > t> a 4 

Kfi%^7Ktt^n^ K»i« 6 5 0 g (C>PtLtiE^l^ttaS#l 2 1 2. 3 g «^L, 
TK^^t ^.t-ifflWTlMlCT, 0 0 0 0 r pmt2»f|j|8lf: fl 20 

[0 2 4 4] 

# k , 4op^f^^»j^^^b, » »k # *u « * » « tK iiSAt , >- is xmmwm 

S: S 9 # It , «»^^h/Wfc — # — 4>»2i|9!«Ufc. 2 * T K T * # £ ft # ?> , 1 !§; S 
*J- \y is 1 3 ff-ffl; SB , 2 -xf ;V^^^/VT^ y b 7 JC ft gf$ , V ✓ <<< )V s< — * <i 

k i Rfisis, & tr - ^ ^ > * > («S9 9%^i) o. i of is, 5*y/v by 
^ao. n is, Kit h y i ottai, *2 o fa; ft tl 

8 5tS t*#fib, 1 OfifBSKtlftfc, ^ <£> ^ , Ift^-50KPal:ajILT4B5F 30 
M«aS:fT4:ofc (DSi»T«©S»»©pHl4i 0. 5 -e & o fc ) o 
[ 0 2 4 5 ] 

*»S3:3IIl*fc0iKL* **«tth-#- — «r»fc Q ^ <D '& , Ft-8f ^I#Tt^ y 

-/HOOOfiSCSAUlBlRU 3 0$^llt/c o mmm^^n^k. ^®Sr?T*v> 
, f£ h^— )(&^-<£>7k2fc£ 3 El fr ft ^ $btcrco h ^ £ 8 o°ccotKi o o o 

Lft^feft^b, J5rt8: - 5 0 KP a IJ1 »E L T 5 «PIW«8 Sr ff ft o fc . 
[0 2 4 6 ] 

ffiaJK^^iS&frfti'V ±^^7km&b1~-n^(D7km*5\B}ftte<itc 0 ^ <7) 
, SiTlOOOKi»©#J18 (pHl. 0) <D^fcffi>W\^te&bt£b1--m.=f-*]8LK 40 

ft o it 0 ^co^, :o otT5 0r«ae;iiT($i¥^es7. 6 M m 

[ 0 2 4 7 ] 

*»»#:3«ft8Bi:S:^^^*^5**- ( = # H JMb I « ( # ) ) » * L « , 5 0 

[ 0 2 4 8 ] 

< «tt h ^ - L <7)ffi!i£ > 

^f^yj^7k 2 9 2 f 1 . 0 M <£> N a 3 P0 4 *S«4 6«ftSt»AL, 80 50 
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tliliDlUfct, 1. OMOC a C 1 2 7kg«6 7 ItS ^» ^ C SiB L T C a 3 (PO 

* ^ u v 8 2 MRU 
2 - xf ;^^>>/U7^ !) I/ - h 1 8 « * ffl$ 

tajpTKy^^^^^fli 5 U a ^ 

^/t^y^yf y («I5 5%) • o . 5 St ffi Si 

^ # It t£ f&J $1 #J (*yr^Jfe»*(DCr^^») 2®fig|5 

KttSKtttlfc^l 9 Off g|5 
[ 0 2 4 9 ] 

±I£M;*f£T F7^ - ( H =H= H &Mfc I « («) ) tfflv^TiSl-l:»i:i8^Lt*iflca 10 

» «r » fc . roiiftfirtftt 8 Ott:lHijau, * £ m * £ M # «f K *5 ft 5 K Aft tr - 9 

✓ >ow<-a-*-fr>r K8jtt»*s»Lfc. 

[ 0 2 5 0 ] 

5 * - ( 4* » « ft X m ( « ) ) t-TlO, OOOrpm-eiO^railfU i£ L 0 

* o « K^HtfR-catftoo, 8 OtTM^r^jS^, * g£ M £ A 4 Jff fi; 
»4r3Rrtte*Jpbfc. * <Z> « , *rt*-5 OKP ai:»ff LT4«fBiBS:fTJiofc 0 - 1^ 
B»T8, ® ® if£ £r # £P L , T^^ytt^lHSaiaJ^^iaSrffofco ~C b ~t* <£> tK 

3 mm v j% i, , & h - &&tz 0 b^ — mz-x mm wt t i,* 20 
#*8tiDitpHi. o^L. 3 m jt w u *: o <* t> k , ^(Dmmm^^^i,. %% v -r 

— tt^-0*«B*:5EItf*ote. * <D f£ , I(D ht-8f * 5 Ot-CS BKiaaSLT* 
[ 0 2 5 1 ] 

I^)«tt ht-fi^ Loo 1 OOSiSh «tth-^-AO«JSORIte«fflL*:W*tt^y 
#tft#3*i»i*^yv*^s < = # = ?Mb 1 « ( * ) ) -e » -fr b , tt: « #J i: 

[ 0 2 5 2 ] 

< SStt h i--M<DU^ > 

h v y a & j^jp l * ^ jsy.^ uattt h^-L^aujttrawteL-rjttt^ji: it^ 30 

[ 0 2 5 3 ] 

^ v :/ ^ ;wn° ~ if K <D iX t> *) \z. 2 , 2 - T y tr ^ y^^-o^ h y £r ffl tc Sk ft 
tt « tt h^-MC0^igi:fWj«^ I, T Jt « 0)J £ L T <£> E£ ht-NSr#t 0 h ^- - N o 

ft tt Sr « l f-Tto 
[ 0 2 5 4 ] 

< ht-o <?>SSi£ > 

SUSSi^VI/y 2 0 0 « ft £j$ £ A *X mm l«*t?IHaLfc, mi^f l/V 8 2ft 
§15, 2 -xf;l,-.dr^;l/7^ y U — h 1 8 « ft g(5 , R t>\ - t - 7 ^ ;U — * * * K 40 
3. 0«iS©Sd«t«T«, V U' y a ffi T > 7»BT?»«l^t^7U, ^ # ^ ft 
tt IB ^ i£ * » fc c 
[ 0 2 5 5 ] 

— * , ^ U ^ 8 2 ff ft gfl , 2 7 xf yl/^^ri/yUT^ !J U- — h 1 8f IS, t - ^ ^ 

— **i/-2-=^3 L /\'^*c'V-S=^*- l> 2fiS, t'x;ur/U3^;uo . 2 K ft £15 . fltt 
S*2 0 Of tas^ig^L, ±BS®ffl^m^^^*0^U, g^#ffl^T 
{:^BWt8 0tC2 4B$F«Sltl^$:^e^, B # ^ ft J# Jli £ fc , . 

[ 0 2 5 6 ] 

^B»^f»i2 5Mft^£itfife^i&#-Tft«tfl§7 5«ft»«r^*rr5*M*il*Ti$<z> 
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Hi ( 1 ) £ m it o 
[ 0 2 5 7 ] 

SgSK (l) £##fL*L<hr*>, i^ffllt'-^^T-ilt 9 0 0 0, ii] # fi ft"! b a 
- * # ^ A (1 870000. fi fi; *P # ^ fi (Mw) 4 0 0 0 0 0 , 3£ ¥ *S # ^ ;& ( M 
n) tt5 2 0 O'Otfcofc, 

m m m ( i ) lootia 

tSfiitfyji^TwuSJJIi l 5ft9 

BttSftftna? i 9o«fiai 

[ 0 2 5 8 ] 

iEWS^^^^-fctB^t, l 4 0 t AoSl L 2 «x ^ ^ h A- — y — T? » itt ia tt 

^tth^-ST-NOl 0 Of taiC»Lt«tt ht-AO«a©RlC«ffl tfc»*tt'>y 

# 3 f IS^JOi/c^^fe^^y i/x;u> ^t-tS^L, it ffe #J £ ITOltt h ^ - O 
S: BS Si b o »tt ht-Op*ft^g 1 (C/^to 

[ 0 2 5 9 ] 

< m^. h P CD > 

ix fc « tt ht-tt^PSftfc. 

[ 0 2 6 0 ] 

* . #f)»ift*»ft*JifcItt ht-3Sf P©i 0 OKiSKWLT/itt ht-A© 

« * o> IK tt ffl u w * tt 5/ y * 3Ki»tintfcii^»ir^y^x/us ^t--ca*i 

[ 0 2 6 1 ] 

W,»feiX*:aEtth^ — <Dmm 7 9 . 6fk A / m K *3 5 a it <0 5* £ tt , M tfc h ^ - I tt 
18. 3Am 2 /kg,^tth^-J^36. 2 A m 2 / k g fe 9 , {til <7X^ h ~ 12 30 
i* *X fc 2 6 — 3 OAm 2 / k gf fcofc 0 

[ 0 2 6 2 ] 

[ * 1 1 
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